To understand how high school students substitute time between human capital building activities, we use data from the 2003 -2014 waves of the American Time Use Survey to estimate the causal effect of work time on extracurricular time. Our paper estimates heterogeneous effects by household income to test whether low-income students, who may be more likely to work during high school to supplement household income, are more likely to substitute time away from extracurriculars. We find that working has a negative effect on the likelihood of and minutes engaged in extracurriculars, though the effect is primarily due to engagement in work rather than minutes worked. While students in lower income households are less likely to engage in extracurriculars, we find no evidence of heterogeneous effects of working on extracurriculars by income. These findings are important for policy makers and school administrators who are promoting after school activities, as well as those who are interested in understanding the full impact of high school employment.
Both work and extracurriculars are human capital building activities that have long run implications for students' educational and labor market outcomes.
1 Because time is limited, students may tradeoff time spent working with time spent on extracurricular participation. Though this may seem innocuous, extracurriculars
are an important determinant of college admission and financial aid. Therefore, students who work, and specifically those who must work due to financial constraints at home, may need to reduce their time spent on extracurriculars, which may have negative consequences on their long run educational and labor market outcomes.
To identify if there are tradeoffs in these important activities, and if so, their magnitude, we use data for a sample of high school students from the 2003 through 2014 waves of the American Time Use Survey (ATUS). We use data on time spent in extracurriculars and in paid work to estimate the causal effect of working on extracurriculars, using local labor market conditions as instrumental variables that generate exogenous variation in work time. In our main analysis, we use a simultaneous equation estimation strategy to estimate both the extensive margin-treating the work and extracurricular variables as indicators-and the intensive margin-treating the work and extracurricular variables as continuous. Due to the rich data available through the Current Population Survey (CPS) that is linked to the ATUS data, we are able to include a range of control variables at the individual and household levels. As an extension of this analysis, we re-estimate our main specifications, but include an interaction between household income and the work variable to test for heterogeneous effects.
The paper builds on the literature that documents mixed relationships between work and student outcomes, including academic achievement (e.g., Lee and Orazem, 2010; Dustmann and Van Soest, 2008; Oettinger, 1999; Post, 2011; Rothstein, 2007) , educational attainment (e.g., Lee and Orazem, 2010; Dustmann and Van Soest, 2008 ) , and labor market outcomes (e.g., Hotz et al., 2002) . In particular, it is most relevant to research that asks whether time allocated towards one human capital building activity crowds out other human capital building activities (e.g., Kalenkoski and Pabilonia, 2012) . Our paper contributes to the literature because it identifies an important mechanism through which students' outcomes may be affected by work time: time allocation. Currently, the work by Kalenkoski and Pabilonia (2012) is the only paper that estimates the causal effect of work time on allocation of time to other activities for high school students.
However, much of the focus of this study is on study time and screen time, while our research focuses on participation in formal extracurricular activities. 2 As an additional contribution, we study the distributional impact of these time allocation decisions to address current policy concerns of how to improve the pathway to college for low-income students.
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Overall, we find that work impacts extracurricular participation primarily on the extensive margin. Those who work are less likely to participate in extracurriculars, with a magnitude of 3.8 percentage points which translates to a decrease of around 12 percent. We also find that participation in the labor market (extensive margin), reduces extracurricular participation by 37 minutes per week (intensive margin).
The structure of the paper is as follows. In Section 2, we discuss the current literature on work during high school and extracurricular participation, followed by discussion of the empirical framework and the estimation strategy in Section 3. Details on the data, the construction of the instruments, and the descriptive statistics of key variables are given in Section 4. We present our results and robustness checks in Section 5
and conclude in Section 6.
2 Literature Review
School-year Work
There is an extensive literature studying the effects of working during high school, both part-time and fulltime, and the effects on students' educational and labor market outcomes. 4 Within this literature, studies estimate the causal effect of working on test scores (e.g., Tyler, 2003) , GPA/grades (e.g., Sabia, 2009; Lee and Orazem, 2010; Rothstein, 2007; Oettinger, 1999) , the high school graduation decision (e.g., Lee and Orazem, 2010; Dustmann and Van Soest, 2008) , college entrance (e.g., Lee and Orazem, 2010) , and wages (e.g., Hotz et al., 2002) . Much of this literature relies on instrumental variables, specifically exploiting variation in local labor market conditions (Lee and Orazem, 2010; Hotz et al., 2002) and child labor and truancy laws (Tyler, 2003; Lee and Orazem, 2010) . Overall, the findings of this literature are mixed. Studies have found at most a small negative effect of employment during high school on GPA and other measures of academic achievement, and both positive and negative effects of working on educational attainment.
Extracurricular Participation
The literature on extracurricular participation during high school focuses primarily on athletic participation and the effect on later outcomes such as educational attainment and wages. Of this literature, most studies find a positive effect of athletics on these outcomes (e.g., Eide and Ronan, 2001; Barron et al., 2000; Steven-son, 2010; Kosteas, 2010; Kuhn and Weinberger, 2005) . Other studies estimate the effects of high school extracurricular participation on more contemporaneous outcomes, such as test scores (e.g., Lipscomb, 2007) and high school completion (e.g., Eide and Ronan, 2001; Lipscomb, 2007; Crispin, 2015 ) . These studies also tend to find a positive effect of extracurriculars on education outcomes.
Our paper takes a new perspective on these two literatures, focusing on the underlying mechanism through which working during the school year may affect outcomes: crowding out other human capital building activities. Given the documented importance of extracurriculars in both educational and labor market outcomes, it is important to understand the mechanisms that may reduce extracurricular participation and may thus negatively impact the outcomes of students. Therefore, while our study builds on these two literatures, it is unique to both because it studies this "crowding out" mechanism through which work may affect outcomes. It is therefore more related to Kalenkoski and Pabilonia (2012) , who study the effect of work on homework, sleep, sports, and leisure activities, though sports participation is not a primary focus of their paper. They also use an instrumental variables technique, instrumenting for a binary work variable using local labor market conditions and minimum driving age. They find that working substantially reduced the amount of time spent on homework, but also reduced leisure time as well.
Empirical Framework and Estimation Strategy
Students must make decisions about how to allocate their time in order to maximize their utility. They must choose among a number of human capital building activities, as well as leisure activities. With only 24 hours in the day, time allocated towards one activity necessarily reduces time available for other activities. These decisions are made simultaneously, and students must decide whether to engage in activities, as well as how much time to devote to them. Each students' decision is a function of her tastes and preferences, influences, and ability. There are, however, exogenous factors that affect students' opportunities to engage in activities.
For instance, if the labor market is tight, students may not be able to work. Additionally, characteristics of the household, specifically household income, may affect students' decisions as well. Indeed, those who live in low-income households may decide to work, and work more hours, relative to their peers in order to help support their family.
Therefore, the utility maximization problem can be expressed as a series of simultaneous equations, where exogenous factors affect participation in some activities, which therefore affect participation in and time allocated towards other activities. In this paper, we focus on two human capital building activities that are shown to have positive effects on students' educational and labor market outcomes: work and extracurriculars.
To model the extensive margin, the expected value of participation in extracurriculars, EP it , for student i at time t can be written as a function of student and household characteristics, X it , time allocated to work, and any factors unobserved by the researcher, while the expected value of working, W ork it , can be written as a function of X it and unobserved factors, as well as exogeous factors that affect opportunities for work,
To estimate the effect of working on the likelihood of engaging in extracurricular activities, we estimate the work decision simultaneously with the extracurricular participation decision, relying on exclusion restrictions in the work equation for identification. We first identify the effect of any work on the likelihood of engaging in extracurriculars by estimating the following bivariate probit model:
where Φ(·) is the bivariate normal cumulative distribution function, EP it is an indicator equal to one if the student participated in extracurriculars, W ork it is an indicator equal to one if the student worked on their diary day, HHInc it is the household income, the vector X it includes measures of student and family characteristics, as well as other household influences, and the vector Z it includes measures of local labor market conditions. The coefficient β 2 identifies the causal effect of working on participating in extracurriculars. We 5 Although studying time allocated to educational activities is obviously the largest component of human capital accumulation for high school students, educational time during the school day is largely standardized within school districts, and previous work by Kalenkoski and Pabilonia (2012) studies the effect of work time on homework time. Therefore, we focus only on extracurriculars as an outcome.
estimate this model as a bivariate probit model, simultaneously predicting the likelihood of work and the likelihood of participating in extracurriculars.
Similar to the framework for the intensive margin, the extensive margin can be estimated by the following simultaneous equations model:
where time spent in extracurriculars, EP time it is a function of time spent working, W orktime it , household income, other family and student characteristics, and unobserved factors, and time spent working is a function of local labor market conditions, Z it , household income, other family and student characteristics, and unobserved factors. We estimate this model using two stage least squares, including local labor market conditions as the exogenous variables in the work time equation.
Additionally, we estimate several variations of these two basic models. beginning at 4am on their assigned diary day, detailing the activities that they engaged in (sequentially), the amount of time spent on the activity, the location of the activity, and who they were with during the activity.
6 To estimate these hybrid models, we use the CMP command in Stata. See Roodman (2009) for details and discussion of the CMP command.
7 Data can be found at www.atusdata.org.
We rely on a sample of high school students from the ATUS who were enrolled in school during the time that the diary data was collected. To create this sample, we begin with the universe of participants and eliminate those who have incomplete diaries, are not enrolled in high school, are 20 years of age or older, or were interviewed during the summer months (June, July, or August). We are left with a sample of 5,652
high school students. Further details are provided in Appendix Table 1 .
Variables
Our dependent variable is extracurricular participation, measured as both a binary variable and a continuous 
Descriptive Analysis
Summary statistics for all variables are provided in Table 1 . As shown, extracurricular participation is somewhat more prevalent than working, where 29% of the sample are engaging in extracurriculars while only 11% of the sample are working during the school year (on their diary day). Similarly, the average time spent in extracurriculars is 39 minutes per day, while the average time spent working is only 29 minutes per day.
Given the share engaged in these two activities, we analyze time spent in extracurriculars and working only for those who engaged in each activity. This analysis, shown in Table 2 , indicates that for those who are engaging in extracurriculars, they are spending 148 minutes on these activities (or 2.5 hours) on weekends and 130 minutes on weekdays (or 2.2 hours). Similarly, for those who are working, they spend 330 minutes on weekends and 241 minutes on weekdays (or 5.5 hours and 4.0 hours, respectively) at work. Because a large share of the sample is not engaged in these activities, the means in Table 1 understate time spent in these activities for those who are participating. This also suggests that standard analysis such as OLS or 2SLS may not be the appropriate estimation technique because they do not take into account the clustering at zero for non-participants.
Results

Baseline Estimates: Probit and OLS Results
In Table 3 , we estimate the relationship between work and extracurricular participation in four different specifications. In the first specification, shown in Column 1, we treat W ork and EP as binary variables and estimate a probit model. The marginal effect in Column 2 shows that working is associated with a 13.5
percentage point lower likelihood of engaging in extracurriculars. In the second specification (Column 3),
we use a continuous measure of work time (in minutes), while the EP variable remains binary, and estimate using a probit model. The marginal effects, shown in Column 4, indicate that an increase in work time by 60 minutes is associated with a reduction in the likelihood of engaging in extracurriculars by 6 percentage points.
In the next specifications, we use a continuous measure of EP time, with first a binary measure of work, then a continuous measure. These are estimated using OLS. Column 5 shows that working is associated with a 24.7 min reduction in extracurricular time; Column 6 shows that a 60 minute increase in work time is associated with a very small (5.0 minute) reduction in extracurricular time. We also re-estimate the fourth model for only those who work, and find that the magnitude of the coefficient is even smaller: a 60 minute increase in work time is associated with a 3.0 minute reduction in extracurricular time. Overall, these results suggest that work time may affect extracurricular time primarily through the extensive margin (the decision to participate) rather than the intensive margin (how much to participate).
Causal Effects: Bivariate Probit and 2SLS Results
To understand the causal effects of employment during high school on extracurricular activity, we instrument employment with a number of local labor market indicators including the labor force participation rate, the total unemployment rate, the unemployment rate for workers ages 16 to 19, and the unemployment rate for workers aged 20 to 24. These labor market indicators are derived from state-level unemployment data and we use them for exogenous variation to predict both the probability that a high school student participates in labor markets (extensive margin) and the minutes spent on work (intensive margin). To estimate these causal effects, we estimate bivariate probit and two-stage least squares models, along with several hybrids of these specifications, as described in Section 3.
Before we discuss the results from these specifications, it is important to document the strength of the instruments in predicting employment and work time. Raw correlations between the instruments and the work time variable indicate that, with the exception of labor force participation rates, work time is negatively correlated with local labor market conditions. For the state-month unemployment rate for those 16 to 26, the correlation coefficient is -0.0902 (p-value of 0.00) and for the state-year unemployment rates for those 16 to 19 and 20 to 24, the correlation coefficients are -0.1013 and -0.0792, respectively (both with p-value of 0.00). From the bivariate probit analysis, shown in Table 4 , Column (2), we find that the state-month labor force participation rate for those 16 to 26, by itself, has little explanatory power for work. However we find that high school student employment is negatively affected by both the state-month unemployment rate for those 16 to 26 and the state-year unemployment rate for youth aged 16 to 19. We do find however, a positive effect of the state-year unemployment rate for workers aged 20 to 24 that is marginally significant.
This result could indicate that high school students and younger workers could be substitutes in production.
Thus as employment increases for 20 to 24 year olds, high school students may be less likely to be employed.
While three of our instruments are strong (significant at the 5% level), they are all collectively strong with a chi-squared estimate of 19.28 (p-value 0.001).
10 However, when we estimate the two-stage least squares model, the first stage has a continuous dependent variable (minutes worked per week) (shown in Column(4)), we find that the chi-squared statistic for joint significance is 3.99 which fails the Stock-Yogo weak ID test.
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Therefore, we rely most heavily on the results relying on the binary work variable, though we do include results from the continuous specification for comparison's sake. Table 4 shows marginal effects from each of the following models: bivariate probit (columns 1 and 2), binary outcome with continuous endogenous regressor (jointly estimated probit-OLS; columns 3 and 4), continuous outcome with binary endogenous regressor (jointly estimated OLS-probit; columns 5 and 6), and two stage least squares (columns 7 and 8).
Estimates using the work indicator, which exploit exogenous variation in labor market conditions as well as the nonlinear relationship between work and extracurricular participation for identification, provide the 10 In a non-linear setting, the standard Stock-Yogo critical values are inappropriate (Nichols, 2011) . However, the chi-square values exceed a rule of thumb of 10, indicating the instruments are jointly predictive of work.
11 The Stock-Yogo weak identification critical value is 16.85 for the five percent IV relative bias.
strongest results (columns 1 and 2; columns 5 and 6). We find that if a student works, then extracurricular activity decreases by 3.8 percentage points, which is a decrease of about 12 percent. This result indicates that work time does "crowd out" extracurricular participation on the extensive margin and may be of concern to policymakers because these experiences are important for college aspirations and, in some cases, labor market returns after high school (Lipscomb, 2007; Rees and Sabia, 2010; Eide and Ronan, 2001 ). In our specification with an OLS model with a probit first stage, we find that working decreases the minutes that a student spends on extracurricular activities by 40.34 minutes which corresponds to decrease of half a standard deviation. In the robustness section, we test whether these results are robust to changes in the extracurricular participation measure and whether outliers in either time use variable are affecting results.
Results using work time (in minutes) indicate that the instruments are weaker, though the point estimates and signs are consistent with the OLS results shown in Table 3 . Table 5 displays results for an alternative specification where we interact the work variables with an indicator for household income above $35,000. If a student is from a low income household, then it may be that the negative impact of work time on extracurricular time is exacerbated by fewer resources at home.
While household income has a positive effect on extracurricular participation and time in extracurriculars, we find there are no heterogenous effects of work by household income.
Robustness
To test the robustness of our results, we have performed several different analyses. First, because there were several students that reported extreme values of time allocated to work and extracurriculars, we tested whether these potential outliers affected the results. To eliminate outliers, we exclude observations in the 1% and 99% and 5% and 95% tails of the distribution of these variables. We then re-estimate hybrid models that include a probit in the first stage on the minutes of extracurricular activity. Table 6 contains the results for this robustness check. Columns (1) and (2) are the same estimates from Columns (5) and (7) from Table 4 and are included for convenience in comparing estimates. We find that eliminating outliers from the 1% and 99% tails has no effect on the relationship between working and extracurricular time. However, excluding observations that lie in the 5% and 95% reduces the effect of work on extracurricular time by three minutes to 37.85 minutes per week.
Our next robustness analysis takes into account the earlier observation that there is a substantial share of students not engaging in work and/or extracurriculars, resulting in clustering at zero minutes of these activities. To account for this, we re-estimate our standard IV model (both time uses measured in minutes)
using an IV Poisson model, which is typically used for count data with clustering at zero (see Wooldridge, extracurricular time by 0.0825%, or a 60 minute increase in work time decreases extracurricular time by 4.95%. These estimates are statistically significant at the 10% level, with joint test of instruments of a χ 2 value of 4.09. Therefore, these results are not substantially different from the results presented in Column
(1) of Table 4 and in fact, are somewhat larger in magnitude.
We will also test two alternative measures of extracurricular participation. The first includes any sport listed in the category "Participating in Sports, Exercise, or Recreation (130100)", along with "Extracurricular School Activities (except sports) (060200)". The second includes both of these, along with volunteering (social service and care activities; indoor/outdoor maintenance, building, and cleanup activities), performance, and attending meetings/training/conferences. These are much broader definitions of extracurricular participation, especially with respect to sports and athletics, than were used in the main results. We use these alternative measures of extracurricular time to estimate the effects of labor market participation on time spent on extracurricular activities. Table 7 contains the results from these models including alternative specifications that exclude outliers in the 1% and 99% and 5% and 95% tails of the distribution of the extracurricular time variables. We find that there are no significant differences when using alternative measures of extracurricular participation. We find that when we use a measure that includes formal after-school program participation and sports, that when a student chooses to work, their time spent on these activities drops by 46.70 minutes per week. We also include volunteer activities, we estimate a similar effect of a reduction of 45.80 minutes per week when a student works. We find that our baseline estimate, that is, work reduces extracurricular time by around 45 minutes per week for high school students, is robust to these changes.
Conclusion
In this paper we examine the relationship between employment of high school students and the decision to participate in extracurricular activities. We use data from the 2003-2014 waves of the American Time Use Survey (ATUS) which contains time diaries of high school students. To correct for endogeneity of work, we use state-level labor market conditions including the labor force participation rate, the average unemployment rate, the unemployment rate for students aged 16 to 20, and the unemployment rate for students aged 20 to 24. We find that these instruments are strong collectively, but only in the model using a work indicator (rather than work time). Thus we use the exogenous variation from fluctuating labor market conditions combined with the non-linearity of the relationship between work and extracurricular activities to identify a causal effect.
We find that, after instrumenting for the choice to work, that working reduces extracurricular participation (i.e. the extensive margin) by 3.8 percentage points which translates to about a 12 percent decrease in participation. We also find no difference between students in high and low income households. We do not find strong results for the intensive margin estimates in the main specification, likely because most high school students work jobs that require a minimum number of hours per week, resulting in decisions more on the extensive margin. However, but the IV Poisson results are stronger, and confirm findings from the OLS results -increases in work time reduce extracurricular time. Overall, these results are of concern for policymakers because extracurriculars (including athletic teams that are very time demanding) are important for college applications and the literature shows are also beneficial for increasing educational attainment and wages. Therefore, working during school (and working more hours) has the unintended effect of reducing extracurricular participation, which may harm the pathway to college, along with educational outcomes and later wages. We selected these activities to encompass a wide range of extracurricular opportunities that are available to most students through school, after school programs, or through their community recreation centers.
Instrumental Variables
To be included soon. show coefficient estimates from the linear specification, while columns 1 through 3, and 6 show marginal effects from non-linear estimation.
The full set of estimates are provided in the data appendix. Mins. × High . All models include state fixed effects and the exogenous controls discussed in the Data Section. 
Robust-#1 Robust-#2 Robust-#1 Robust-#2 Robust-#1 The dependent variable "Robust-#1" includes formal after-school activities including sports. "Robust-#2" contains the same measures of extracurricular time as "Robust-#1" and time spent volunteering.
All models include state fixed effects and the exogenous controls discussed in the Data Section.
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